A new method for the synthesis of 1-methylimidazolium trifluoroacetate ([Hmi]Tfa), a protic ionic liquid (PIL), under ultrasonic irradiation has been developed. In addition, the product [Hmi]Tfa was successfully employed as solvent and catalyst in Biginelli reaction to prepare 3,4-dihydropyrimidinones (DHPMs) in high yield under mild reaction conditions.
Introduction
In recent years, ionic liquids (ILs) have attracted increasing interest and been successfully employed in variety of catalytic reactions as environmentally benign solvents and catalysts due to their relatively low viscosities, low vapor pressure, and high thermal and chemical stability, etc. [1, 2] . Many organic processes can be significantly improved in ILs [1, 3] . Particularly, protic ionic liquids (PILs) can play dual roles, solvent and catalyst, in some reactions. PILs are usually formed through the transfer of a proton from a Brönsted acid, AH, to a Brön- 3,4-Dihydropyrimidin-2-(1H)-ones (DHPMs) and their derivatives have recently attracted considerable interest because of their pharmacological properties and biological activities, such as potent calcium channel blockers, antihypertensive, antiviral, antiproliferative effect, standing against cancer cell lines, and potent HIV gp-120-CD4 inhibitors [5] [6] [7] [8] . For example, DHPMs 1a, 1b were shown to have antiviral and anticancer activity. In addition, DHPMs monastrol and oxo-monastrol possess excellent anticancer activity [9] [10] [11] .
DHPMs are usually prepared from 1,3-dicarbonyl, aldehyde and urea by Biginelli reaction. However, the classical one-pot synthesis of DHPMs usually requires long reaction time while affording the product in moderate yield and low purity. Moreover, traditional catalysts are toxic and difficult to recycle leading to bad influence on environment. Recently, some alternative procedures have been reported involving Lewis acid catalyst such as (Ce(NO 3 [17] ), montmorillonite KSF [18, 19] , zeolite (HY)/toluen [20] . Particularly, considerable attention has been paid to PILs such as [Hmi]Tfa and triethylbenzylammonium chloride (TEBA) [5] .
Herein, we would like to report the synthesis of 1-methylimidazolium trifluoroacetate ([Hmi]Tfa) from trifluoroacetic acid and 1-methylimidazole under mild conditions using ultrasonic irradiation. [Hmi]Tfa was then applied as solvent and catalyst for Biginelli reaction to afford DHPMs in high yield and excellent purity. Additionally, the catalyst can be easily recycled without noticeable lost of reactivity.
Experimental

Chemicals and Instruments
Trifluoroacetic acid, ethyl acetoacetate, benzaldehyde, 3-hydroxybenzaldehyde,urea(Merck), 1-methylimidazole (Aldrich).
Products were characterized by melting point (Buchi 1 H, 13 C NMR (Bruker, 500 MHz).
Ultrasonic bath (BRANSON 1510), focus microwave oven Discover (CEM).
General Procedure for the Synthesis of
[Hmi]Tfa 1-Methylimidazole was placed in a two-necked flask, which was equipped with a magnetic stirrer and cooled in an ice bath (0 -5˚C). A small amount of water was added and then trifluoroacetic acid (1 equiv.) was added slowly with stirring for 30 min. After that the reaction was activated under ultrasonic irradiation at room temperature. Upon completion, water was removed on a rotary evaporator at 70˚C. The product was washed with diethyl ether to remove non-ionic residues and dried under vacuum.
General Procedure for the Synthesis of DHPMs
A mixture of aldehyde (2.5 mmol), 1,3-dicarbonyl compound (2.5 mmol), urea (3.75 mmol), and [Hmi]Tfa (0.5 g) was combined in a round-bottom flask. The mixture was stirred and activated by three methods: conventional heating, microwave, and ultrasonic irradiation. Upon completion, the reaction mixture was cooled in an icewater bath for 10 min. Cold water (10 mL) was added and stirred for 5 -10 min. The crude product was filtered and washed with cold water (5 mL) and cold ethanol (15 mL 
Results and Discussion
Synthesis of [Hmi]Tfa (Scheme 1)
Optimal conditions for the synthesis of ionic liquid [Hmi]Tfa: the molar ratio of trifluoroacetic acid and 1-methylimidazole was chosen 1:1. The results are shown in Table 1 .
Because the reaction between 1-methylimidazole and trifluoroacetic acid is exothermic, it was performed at ambient temperature (30˚C). The control reaction without sonication resulted in slightly lower yield while required longer time. The benefit of ultrasonic irradiation has been shown by higher yield of product. The most important effect of ultrasonic is by passing its waves through a liquid medium in the generation of energy. The driving energy is provided by cavitation, the formation and collapse of bubble, which liberates considerable energy in very short time.
Synthesis of DHPMs
We report here the application of different activation methods on Biginelli condensation to produce 3,4-dihydropyrimidinones using [Hmi]Tfa catalyst under solventfree conditions (Scheme 2). Open Access GSC
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The one-pot synthesis of DHPMs under different conditions involving the condensation of aromatic aldehydes, 1,3-dicarbonyl, urea has been extensively studied. However, many of these methods employ expensive catalysts which are difficult to recycle and reuse, long reaction time, strongly acidic conditions, and difficult to handle especially on large scale. Therefore, the discovery of an inexpensive catalyst for the preparation of DHPMs under neutral and mild conditions is of prime importance.
Due to the increasing environmental and economical concerns in recent years, it is now essential for chemists to search for environmentally benign catalytic processes. In this report, [Hmi]Tfa was employed in Biginelli reaction under mild and solvent-free conditions. In addition, we hope that [Hmi]Tfa will be applicable as a ecofriendly solvent-catalyst for other organic reactions.
The scope of aromatic aldehydes are summarized in Table 2 . In most cases, products were obtained in good yields under mild conditions. Microwave irradiation offered the best yield in comparison with other methods. To our best knowledge, this is the first high yielding Biginelli systhesis of DHPMs [18, 20] .
Consequently, the possibility to recycle catalyst was examined. As shown in Table 3 , [Hmi]Tfa could be reused without significant loss of activity. 
Conclusion
The first applicatio thesis of [Hmi]Tfa has been studied. [Hmi]Tfa could be obtained in high yield and short reaction time.
[Hmi]Tfa has been successfully applied as solvent and catalyst for Biginelli reaction. The reaction is easy to be handled enabling large scale applications of this eco-friendly process.
[Hmi]Tfa can be considered as "green" solvent and catalyst in organic synthesis because it can be easily recycled and reused.
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